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m m m 

[0001] ^mmn^ mmmmmu mmmmm^ikmi^m^^^mmmmi^^\^^xm 
[0002] mmmm^ikmKmy^^hfh^mmmmi^^^ ^t. ia^. "T^i^^/^^mim-^^m 

{CLINC (Linear Amplification with Nonlinear Components) :^^t^i'£tl^i>(D7!i^h 

So 

[0003] r:!-^. LiNc:^^^mmvtcmmmm<D-'mmi^<:^^ ^xmi^m^^xm^m-r^o 
(Di^i) xm^tifct^ iz^'^'^^mm-B-sa (t) . sb ct) ^^<d (^2) ^xxf (^3) 

S(t)=V(t) Xcos{a)Ct+* (t)} •••(^1) 

tzfcU V(t)<DS;k:{it^Vmax. A;^{t-^(0^i^2S<^^j^JSi6[^a>ct-rSo 
Sa(t) =Vmax//2Xcos{coct+ </» (t) } •••(^2) 
Sb (t) =Vmax/2 X cos{ o) ct+ 0 (t) } •• (^3) 
ittf}^^ 0(t) = 4> (t) + a (t) ^ 0 (t) = <fr (t)-a (t) So 

[0004] iii2{*. ^^fi&mm-^<D^0.mrf^. m^^mmm±x\ m-^^:^w^^m^^x 
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:^bfct>(75t?fc'5;J^ ^KOmi^-rtasv)^ A;^ft-^S(t)W:. ^(g;d5Vmax/'2-t?fcS 

2^(om^fl^Bin^-Sa (t) . Sb (t) o-^^h/v^p-e^^tbSo 

[0005] mmi^^m-r^o 2^<Dmmm2. laxii. 2o<D5t^^im{f -^^^tt^'tu 

i#i|iS«o iiil©§&12. 13(Df«J#SrG^i-§^. iti|*i^l2. 13<^ttJ;^ft-^ 

^fl^flG X Sa (t) . G X Sb (t) tJ^^So -a'^lfPl4-C;itLe><^ W;^jfi#G X Sa (t 

) . G X Sb (t) ^^^-r^b. mtim^-G x s (t) tmhtt^o 

— ;^/^^K{t^Sai, Saq, Sbi, Sbq^y=Vv?i5^/Ht^^S(-J:«9^fefifeb. 

vmt^SrD/A^l^iea. 16b. 16c. l6d{;iJ;«5T-^c2i/{t-^i;i^iabfcm. 2 

^<Dm^^mm^m■t^miS^mmm7•xm^mm\^x2-D(DM^^^l^mm■^sai^. 

Sbif5Sr#5o ^bT. ^'¥i^21a. 21b^^:'C#^S-^^Mla5|§M^2236^^>ttJ^$^^fc^ 
arU Sbrf^#5o ^b"C. iii|iS^12. 13-e(D*i^ii*i*3j;U«-^f!fegPl4-e<D-^^;5S 

: #<^5p6-22302-^<2t# 
#fF:5:ife2 : #Pi5p8-163189-^<2^# 

[0007] L;5^L^.e;iSe>. -JilEtlfe^O*i4iS[Hlj^(;i*5VN-C(i. 5=3E^i^21a. 21hXm^&^mm^ 
n^mi^. 5^1^2la. 21b-e^ffl«t2-;!&/Pfi-t<^)Mtt;6S|&^-rSii:3iSfeS, M 

{f bnSo t:^^7iK -^l-LlNC;^^(Diii|iBleIi^-e{*. 7c(DX:bim-^i-i&.m^m^ 
tt^2o(^^^jji&j|^{S-^t;ifgife$tb.^S$ti.sm-t<^;^-<iJ'h7Af*J^&|^;^|6] 
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[0009] ^mm(D g . mms.M^[^±^'^^^t7!)^x^^Mm:t)^m<Dmmm^^m 
[0010] ^^m<Dmm\3imt^ wf^&(Dum^'ti^'ethm'r^m^^^i^mm^■nxxfm2 

. mm^ti^mM^mmim^^xxj^m2^^^mm^'%:^m-r:5^m^^t. ^ 
wi-sii*Bieiiis-efcoT. mmmi^-:^^^m^^xxjpmmm2ti--:ij/um'^n. 

[0011] !ik±mmvtiXo\^^ ^mmKxtii^. mm&n^i^±^'^^:Lt7i^xt^o 
[0012] mimm(Dmmmm(Dm^(D-^m^^'tm 

me}:^mm<Dmm<Dmm2Km^mm\m^<Dmf^%:^-r:f^yt^m 
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[0013] ur. ^^m(Dmm<DmmK-:^\^^x. mm^m^^xmmimmi-^o 
[0014] mm<Dmmi) 

[0015] m^K^-rmmmmooit^ ^^^miw^^^moi^ 2-D(D^nmo2a^ 102 

b. 2o(D5=¥iM03a. 103b. 2^(Dmm^l04a^ 104b. -^^lilgSlOS. mU^M 
^106*5j;U?2o<Dn-;^/Ht-^^+B^107a. 107b^#-r-5o 

[0016] *fc> ^^#&«SfS-^^^§|S101f*. ^^jf&IHm-^IQ^^laJlll. 40<7)D/A( 
Digital to Analog) ^^^11 2a. 112b. 112c. 112d^XXM.^^mUll3^^ir 
•So E^^MIfPllSf*. 4o(D^^lMl4a. 114b. 114c. 114d. 2oO#+a^ll5 
a. 115b*3j;TJ«^lf|SlilM^116^^i-5o 

[0017] ^-^Jj&jllfS-i-^^SBlOl^. >^^i^K=^OA;^fa-^Si. SqSrfflv^T. -<i?h 

-^^^#{;i?feS2oo^^^^lt-^. ir/j:ib-ib. ^i^^*&i^{t-^Saif*5j;U?^2^ 
'a^&liit-^Sbif^^^b. 2O<^^+a^l02a. 102b{C^tb^*tl/m;^-r-5o ^Jt*5x 
^-^^SUft-^^fiKSBlOlfi. -gSlxifiASICCAppUcation Specific Integrated Circuit) 
■^FPGA (Field Programmable Gate Array) t\/ fey' ^i^^ Mm ^jShM^d&XhM 
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aq. Sbi. Sbq^^^-rSo ^^f^-^lQ±^UllHt. 'W;t(iASIC-^FPGA 

[0019] D/A^i^ll2a— 112d{i. ^—:^^Oh^m^Sau Saq. Sbi, Shq^^th^fh 

^T'i'ti^im^i^^Wr^y'^i^^/^T-r^^m^lC (Integrated Circuit) "CfeSo 
[0020] ii:^^f3S|J113tt. T'rx:ii^m-^i^^^^tlfz-^—:^0\^im^Sau Saq. Sbi. 

^^H^io2a. io2bic^ti.^tbm;^i-So m.^^muii3i^^iir^mM^mmi 

^il5a. iidhi-i^ m^it. Wi^o;^hy^;/:/^^:/(c:J;^/N^>^y>^W^^-efc§o 
'fb^-fr. 5i^ffi$ti.fcBi^^ji!&j8lft-^Saif*^^^!Ki-5o 5i^*B«i02b«. E^^i9 

^^{t^Sbif'^^fc^«o5fe*5, I a-i3 I =180-e$>§o *:^c.#1=B§§102a. 10 

[0022] ^df^iMOSatt. ^tB:Sl02ad^feOt^l^'a#&j|ft{t-^Saif * VL—i^j /vm^l^m 

MS?^^i^$tLfcmi^^5^am-^Sarf^^^ife-r5o ^^iM03bft. #+B^102b 
d^e><^ll2^'aj^j8!|{t-^Sbif ' ;^7/Hf -^^+Bf&107b;5^e><^ci— ;<7/WfS-^L 

|feffi-tSbrf^ii^i-5o 
[0023] mU^m.^lOQ\'t. '0rt|x.f^PLL-e$lJINI$tl^VCO^ffiV^fcja^Smv/i^■fei^^if 
^<^^MlHlj6&-efc«9. 13— ;{7/Ht-^LO^^A!feL. n-;{7/Ht-^^+B§Sl07a. 107b 

[0024] ;«7/Vft-^^:fB^107a}t. ^laSI§^Sll6yJ^e>On— ;<;/Kt-i-LO<D^+B^ 

a° ^'fb$i^.^+a$tu/cn-;(7/Ht#LOa^ii^-rao o-;?;/Ht ■§-#+B^107 
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[0025] mmm04an. 5:=3riM03a/5^bO^l^'a^i^m-^SarfSriti|*Sb. -^^lUj^lO 

^^m^l05Km:h-t^o li*S^104a. 104b«. m^it. FET (Field Effect 
Transistor) -^hT^-Z^^^-Cm^.^tlX^^ >5o 

[0026] -^fifeiHi^ios}^. mx.i-£'^^^n::^hViyzf9^iyxmm^titc^-(/^^i^y^^m^^ 

[0027] ^v^T^ ±t&m^^^-r^mmm^ioo(DW}m^<^^ ^xwi.m-r^o ^:^xn. a 
;^it^s (t) ^mmmmmwc co rfizxmmir^m^i^'^\^ ^xm^m-r^o 

[0028] 5£^j!!&l&{t-^^^$PiOl-C, ^-:^y<>'h^^(DA:t}m-B'Su Sqd^b. -<i5^h 

^■Shii^^mu ^^^I02a. l02h^c^i^h^thmtl'r^o A;^m-^s(t){*. ^<D 

S(t)=Saif+Sbif 

=Vmax/2'cos(6)ift+ </> (t)) 
+ Vmax/2 • cos ( a> ift+ 0 (t) ) • • • (^) 
[0029] ^LT. ^l^^j^«^«-^Saif:dSX;^$n5^ffi^l02a-eW:. 

Saif(Dm^^+ a" mt^^'t. m2^^fl^mm^Shift^Atl^M^m^l02hX 

m2m^mmm-^shif(Di<Lm^+ mt^'^^o ^ti^a^omi^'^i^i^ 

Saif' =Vmax/'2'cos((»ift+ </> (t)+a) " (^S) 
Sbif'=Vmax/2-cos(a)ift+ 0 (t) + /3 ) - (^e) 
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[0030] */c. mummmo6t>^hmt}^ti?)Vi—:fj/i^m^Lo^. :*/wft#3g^ffi^io 

^lM03b-C^ffi$*l^n— ;«;yW{S#LObt;fe5o :«7/Ht-^LOa. LO 

LOa=cos(a)LOt— a) ••(^7) 
LOb=cos(Q)LOt-j5) —(^8) 
[0031] ^LT. ^=¥lM03aTi*^l^'^^i8t{t^Saif':?3iU?ci— ;(7/Ht-^LOaOm'a' 
dSfr^PtL. ^=¥iM03a;6^b{i. Jlig^^m$ttfcmi^^«&iS^it-^Sarf*5j;t/n- 
;&/Wfi-^LOa(7)^itt;&5tii;^$tL. Jii|®S&104a(J:A;^$tLSo 
[0032] *fc, 5^iMO3bT-«025t'a#&j|^ft#Sbif'*5j;U5t2— ;;&/V>fi#LOb<D?S'^;6S 

^Tt>tb^ 5:=¥iM03b;6-b{*. j^iS^^i^$tvfcm2^'a^i|!|{t-^Sbrf*3j;t;?a-;;& 
[0033] rr-e. mi^^ii!&il!im-^Sarf*3j:tJ?^2^^#&j|^{t-^Sbrf{*. ^n^tb(^9) 

*5 (^10) -e^^tT^o 

Sarf=Vmax/2'cos((toLO+ a)if)t+ <^ (t) + a-a) 

= Vmax/2 • cos ( <o rf t + </» (t) ) • • • (^9) 
Sbrf=Vmax/2'cos((o)LO+o)if)t+ 9 (t) + j3-j3) 

=Vmax/2'cos(a>rft+ e (t)) -(^10) 
[0034] ;(7/Hf -^LOaOMtl.*5J;TJ^n— ;«;/Ht-^LOb(DMtt{*. ^tL^HC^l 

LOa=cos((oLOt— a) -(^ll) 
LOb=cos(6)LOt-/3) •••(^12) 
[0035] ^bT. Ii*i^l04a, 104b-e«. Xt3^flfz.m^(Dmm^^^\^\ ^^feUII^lOStC 
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brf tt-etb^ix (^1 3) *3j;r;f (^14) -vm^fi^o 

Sarf=G«Vmax/2«cos((a>rft+ <^ (t)) •••(^13) 
Sbrf=G'Vmax/2-cos((corft+ 0 (t)) •••(^14) 

[0036] *fci. mi^^^mm^s^:}dxxj^m2m^f^mm^shrf(D^0.^<Dm^^. ( 
^1) (^2)^xxjp(^3)-(^^Lfcmm^x^. ^o(^i5)-T?*$ttSo msa^. mi 

Sarf +Sbrf=G' (Vmax/2'cos((a)rft+ </» (t)) 
+Vmax/2-cos((a)rft+ 0 (t)))) 

•••(^15) 

[0037] li*i^(Dn— ;^7/Ht-^LOa. LObcDjltbf*. ^tT/^tl.(^16)*3j:t;?(^17 

LOa=G«cos(c«)LOt— a) •••(^16) 
LOb=G-cos(coLOt-j3) "(^l?) 
[0038] ^^c. n— ;«7/Ht-^LOa. LObc^ilttO-a-^^Off-^fi, (^18)-e^$tv5o 
LOa+LOb 

=G'cos(a>LOt— a) +G'cos(coLOt— i3) 

= G • (cos ( CO LOt) cos ( a ) —sin ( co LOt) sin ( a ) 

+ cos ( CO LOt) cos ( /3 ) -sin ( co LOt) sin ( /3 ) ) 
=G' (cos ( CO LOt) • (2*cos(( a + /3)/2) 
•cos((a-i3)/'2)) 
-sin ( CO LOt) • (2 • ( (sin ( ( a + iS ) /2) 
•cos((a-j3)/2))) -(^18) 
[0039] m^Jl^^itt^*). I a-fi I =180t?fc5d>e>^±IEO(^18)(J:*5V>Tcos((a 
- /3 ) /2) =0T-fc9. J;oT±fe (^18) Toj ^/i:5o 

[0040] ±m(D^f^mmo5(Dmtim^^R,^t. ^^mmm-^iz<^\^^xn. xtjis^s 
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[0041] :l(dx^ :^mm<Dmm{^xtiit^ 2-D(DM^mmm^(Dmum^m'x^^m^ 
2htmm(Dmi¥^mn-t^h(D^w^^^m'^ 1 1 3^(Dmummm i6<Dmt!Km. 

[0043] ^fc. :^mm(Dj^mXfi. n— ;^7/Ht#^ffi^l07a. 107h^mU^mm06^ 
f-103a. 103b*3j;tJ«'a-*KlHll^l05<D^{J:iaeLfc:?)'^^[Hll^l05Of*3§|J{-gBeL 

[0044] mm(Dj^m2) 
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[0046] M^^mm-^±^n201^. ^—J^^<>'h^m<DA:hm^Su Sq^ffiV^T. 

#^^§520 1 . -e^llx. ASIC-^FPGA^V >ofc7^>f v^^/V-fS-^^tSllIl^TtjIim 

[0047] ^^^mm^±^^2oi (;i*3v ^T. ^^mmmmQ^^^202}'i:. Atjm-^s ( 

*/c. ^^^i8i{t-^IQ^fe^§|5202«. A;t;ft-^S(t)C0IQ{t-^(C^LT. ^<D(^2 
1) *5 J:tJ? (^22) X^:^fh7!)^^W.^^m"^(Dm2'^^mmim'^Shii' <D^mi>^ + iS 

-^Sbi. Sbq^^^^-fSo Jg'^*&ISfi-^IQ^^gP202}i, '0aj;t}iASIC-^FPGA^ 

Sai= ( (I-Q • SQRT (x/a^-1 ) ) • cos a 

-(Q+I'SQRT(x/a^-l))'sina —(^19) 
Saq= ((Q+I'SQRT(x/aM)) -cos a 

+ (I-Q-SQRT(x/'aM))-sina •••(^20) 
Sbi= ((I+Q-SQRT(x/a^-l)) 'COS jS 

- (Q-I • SQRT (x/a^-1))' sin /3 -(^21) 
Sbq= ((Q-I*SQRT(x/'a'*-l)) 'cosiS 

- (I+Q- SQRT (x//a^-l))- sin /3 "(^22) 

fcfiU SQRT(x/a -l){:ix/a^-l<©^;^tS, a^=I^+Q^ Ma(DMcM^^^ 
-To 

[0048] rrT% m^ii^mm^iQ^^^202(D:i3i^:bmmK-:>\^^xmw^^m\^^xmmiz. 
[0049] ~^mj:m^mmmmQ±^uxn^ ±m<D!ii^wxmi'^f^n:scm2{z^^th 



wo 2005/039043 



11 



PCT/JP2004/015534 



t)Sai*3 J;t;«Saq) *5 itJ^ma^'^J^&Jl&ft-i-Sb (t) (DIQft-^ (o*«9Sbi:fe J;tJ?Sbq) 
llk(0 (^23) (^24) (^25)*5j:t;?(^26)(CioT^^i-So 

Sai=((I-Q-SQRT(x/a^-l)) •••(^23) 

Saq=((Q+I-SQRT(x/a^-l)) •••(^24) 

Sbi=((I+Q'SQRT(x/a^-l)) -(^25) 

Sbq=((Q-I-SQRT(x/'a^-l)) •••(^26) 

[0050] mi^'^^Bim-^sa (t) ^^xfm2m'^^i^mm■^sh ct) ^n^n. ssd^xx^s 

si<l^W.^^^l^tih<D-^h^. Sbi*3j;T^SbqSrjiL^^flL:fet><^-t?*)5o 
ttb<7)M'^-lr:^i-i:?fe<^) (^27) *5j;tJ5 (^28) <Di:43t)^/jJ5o 

Sa(t)=Sai+j-Saq •••(^27) 

Sb(t)=Sbi+j'Sbq -(^^28) 
[0051] ±m(DSa(x)(Diim^+ a" mt^'^itii<DiS^XJ^Sh(x)(DmQ^+ ^^b$ 

Sa' (t) = (Sai+j«Saq) • (cos a + j • sin a ) •••(^29) 
Sb ' (t) = (Sbi + j • Sbq) • (cos /3 + j • sin i3 ) - (^30) 

[0052] o*«5. (^29)<Dmnt:saitvxmxj^m.^^sacitvxmx^u^^m^n:tit^ 

^byh^;0S(^19)*3iO«(^2O)-e*)So (^30)(Dm^^ShitL-XmXl^ 

m^^+ iS " mti.tth<ot^j:^o :in^mUt^7:f^ (^21) *5J;tj? (^22) -efeSo 

[0053] -r/^tJ-it, ^ m^ti^Bin-^lQ^0M2O2 IC*3V ^T. 7C<^A;^fB -^S (t) (DlQim^i)^ 
±iE<D(^19) — (^22)O^S'^ff5:itT'-<— ^^^^K{t-^Sa(t). Sb(t)(DI 
Qft-^^^^L. m.^^mUll3i^X^th^tlW.^^m^n:k.\t^ ^^^103alzA 

A;^$tL5m2^^jfi&j||fS-^Sbif'im*B;i5+ /3» ^>fbb^ct><D^;^j;«9. ^ffi^Srffl 

v^-fi:t>2o<^^'^^i^^t-^(D<^^a<^^>fb$^i^^:l<^^;5S-e#<5o 
[0054] >|5:|^jg(D?^Sl-J;n(i. mM(DmmiXUmi^td^mmo2a. 102b 
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[0055] mm(Dj^m3) 

[0056] ia7(e:;^-rJii|gIlIj^300H:. ia4(r;^i-Jii|iSlHll^lOO<^^+i^l02a*3<J:U?n— 
/Ht-^^+B^107a(7)ft:b9{;il80° ^+B^30 1*5^15-180° ^+B^302^^ft 
. iii|6lHl!^100O^+a^l02b*3j;TJ«n— ;;{7/Ht-^^^i^l07btr^ltTV ^/^V 

[0057] ISO*' ji^^B^SOl}*. ii:^^^|g|fl5113;6^e)<D^l^'aj^iiim^Saif<^|i*a^+l 
80° ^^b$-ti:.^+B$tLfc^l^^^i|^{f^Saif'^^^-rSo^cC*5. 180° 
^301fi. ^Jx.{i. ^'<^^y^hViyZf9^:yizX^^^^zfV^yh'^mmxi>^o 

[0058] -180° jgt^^302li. ^§R^M^106;5^b<^n'-:;&/Vfg-^LO<D^=fiSr-180° 
^>fb$-fr. 5|^*i$tl.fcn-;<;/Vfi-^LOa>Sr^^"rSo -180° ^+g^302}i. ^^IIXL 

[0059] i-/^;b*>, ;4s:|IJ6<^?l^fli<^li*SlHl{^300fi. ^JS(^?l^^l<7)Jii|iSlH|j^lOO(C*3V^ 

Ta=i8o. &=otvfcm^tmm<omii¥^mnir?>h(Dx:h?>o 

[0060] Lfc:OSoT. 015£'a*&i«im-^;6Sjiig-t-5^]^-t*«. 180° ji^+i^301tCTmi^ 
'a*&i^«-^Saif(D^=tldS+180° ^^tU mi^^^Bm^Saif' -d^^^^lOSaiZ 
m:t}^n^o ^b-C. ^=3riM03a-e^^. -180° ^*B^302{J:-C<v5r;jl;aS-180° ^>fb 
$tlfcci«-:i?7/Wfi-^LOaSrflJfflbTjliS^^ia-d5tf i^tbSo ;i<^3i$m. Jtflg«104a 

<£*B}6S5cO{f -^^mClJl/jJofcmije^^&l^fi^Sarft. -jS 
+1755-180° ^<bbfcn-;?7/Ht-^LOa0^itbT-fc^o — l|2^^J^i||{t-^;i)5 
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[0061] mmmo4a. io4h^mT^i.ti2^(Dm^fi^mis-^it^^mmos\zxox^m 
[0062] :L(DXoi^^ :^mm<Dmm\^^M. mm(oMmi'^^m\^it^mmo2h^xx^^ 

[0063] fj:i3. ^mM<DMWiXi^. ia4{e::^-riitBllI8&iOO<D5^ffi^l02a*5j:T^n— 

iil|>SlHIj^lOO<D^;|S^102bj3J;TJ?^-;^7/Ht-i•^^^107b<Sr^^t-CV^/^V^«^^ 

tcov>-r^igby^:;6s^ iiipBiiii?S3oo<D«^(i;itt{;iis^$ti/cCv>o m^it^ mmm 
[0064] mm(Dj^m4) 

[0065] m8ic^-rmmm^4ooi^. m4iz^-rm^\B\moo(Dti—:fyMn-^^nmo7 

a. 107h<Di^t>mc, -^^^n^Ola. 401h%:mncM^^Wi<>X\^^^o 
[0066] RT^^ffi^Ola. 401b«:. n— ji^/V-ff -^LO<D^ffi(D^>fb»^igM-r5#tB^ 

W-rS^/i^ n— ;(;/Vft-^ji^+i^l07a. 107bi:m^^o-CV>5o 
[0067] i^V>T. ±lE«^^#-r^iii|iSllII^400(D»jf^{CoVNTUiegi-^„ 
[0068] ;«;/Wt-^J&Siiig-^52o<DMS&(o*«9. mU^mm067b^h^^m^l05i£. 
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[0070] t^^. ^%m<D^WrX:\t^ Rr^^tB^401a, 401b^^|fP^M^106*Dj:TJ?5:^ 
lM03a. 103b(D^^CgEgbfc«^^CoV^-CUi§gLTV^S^S^ li#SlsIj^400(Z)«^ 
«:;itv(J:pg^$tv?Jcv\ -^tlx-fi. Rr^^=l=i§&401a. 401b^|^^O»lf^^^fTt-6 
t><^Sr. ^=aE^iM03a. 103b*5j;U?'a'^|Elg&105<DraJ-iBeL:fe«9'^fife[Hlj8&105<D|^ 

[0071] {.•mm<omWi^) 

[0072] |g9tc^i-iiitglsll^500«:. |g8{C^f lfeife<^?^^4{^^5it<elHlJ^400O#|^!fe 
[0073] fi-^«mig|J501(*. ^^mm05(Omtjm^Srl^1lkm^^o ft-^«imSP501f* 

[0074] BPF502}*. m^^m^^oix<Di!kmt^-^^i^mm\^. ^—:tiMt^(omfh\zL 
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[0075] l/'^/U^l^mgpSOefi. AXD^m^505KX^Xr'i-u^y'^i^^/\-m^:^thtim 
•^—YW&.^K/Tm^^O^hmc. ASIC-^FPGA^V ^^tzrf>(^^^;\^'^^Vk 

[0076] i^v>T. ±.wmm:^'t^n^u^^^Q><ommz.^\^xwmfho 

[0077] lii|iBlslfS500-Cfi. ^lpm:^\0^t^h(D^tim^Sri^\t^m^nhO\\Z.^^X 

[0078] D-;>&/Pft-^;6Siiigi-520(DiSf&(o*«9, ^|f|5^^^106d>e>'^^!feleli^l05* 
■^<OjSl^T% 5^iM03a^iiai-f-5S]^:}3J;-0'5'¥iM03b^Migi-Si^!B&) <DW^ 

U507Xn. ^(Dmfi(DU^/V7!)^m4^tti:?>X^K. ^^^+i^01a. 401b{Cj;§ 
Milbfcn— ;&/Ht-^<^te^B^;65^NF6^^c^tbLTt}^<^^4+Bll<^ISII^/J^$<-r 



wo 2005/039043 



16 



PCT/JP2004/01SS34 



[0080] mm(Dmm6) 

[0081] iaio{c^i-iii|is(Hij^6oof*. m4izm'f-mmmmoo<Du—:jtj/i^m^^nmo 

[0082] RTi^^^^eOla. 601b(* . ^^/V^-^LOa. LObcO^tS mx.itmMm) 

[0083] i^v^T. ±mmm^mi-^mmm^6oo(Dmm^-:>^^xm.mi-^o 

[0084] u—:fjMB-B-^mmir^2<>(Dm^i^'^'o. mn^mmo67f)^h^mm^io5i£. 

X(Dm^X. 5=¥iM03a5rafijgi-5^ji!&*3J;TJ«5'¥iM03b^ii3gi-5igjiS) (Dmx 

[0085] :=.(Dx^i^. ^mmcomrnKxtn-i. k^^iossl. io3hX(Dm^m^mi^m^^h 

[0086] ?fe*3. ^mM(Dj^mXti. or^^^^=S601a. 601btrn~;*/Vft-^3|^+@^107a. 
107b*3j;tJ?5^iM03a, 103bOr^lCiE©Lfc«^{^oV>T|ft§gLTV>6;6S. it*! 

«lf^^^i-'5t<^^. -^§|S^^^106*3j;t;?i3-;&/Wt-^3i^*BSSl07a. 107bO 
mi^. ^^iM03a. 103b*3J;TJ?'^fifellIj^l05(Dra(CgB©bfc«9'^^IiIj^l 

[0087] (mm(Dmm7) 
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[0088] mm^^-rmmm^Too}^, mioiz^i-mm<omm6iz.^^mmm^6oo(Dm 
mm<Dj^m5xm.m\^tim^^mu5ou bpf502. ^^i^503. mumm^ 

[0089] fi#«^tii§i55oiw:. ^^m^io5(Dm:fim^sTf^i!km't^. m^^mmom 

[0090] mMmmTOUt^ u^/u^mU506KX<>X^m^f\^^^y^^^^^M:^btti:^^o 

{c, prr^i^^:^6oia. 6oihX(Dmmm^itmMm.)(Dm^^mm-r^o 

[0091] m^^x. ±mmm^^'r^mmm^7oo<DW}m^^y'^x^mir:^o 

[0092] Jtiigiiij^7oo-e«. ^mmmo5^^h<Dmt}m^sTmB-B-^mmoiKx^x 

j^ttl-f--5o ^UT. BPF502t?. n— ;&/V'fi#<DMtviJA^<^^4>S:«lffii-So 
[0093] n-;&/WfS^dSiiji-r52o(7)jSj^(o*«9. MlfPIS^^106;6^^»'^^IlIj^l05l^ 

mtmm^izi^m-r^o mmmmtm^ir^m^. ^mi)^^j:\'^m^tit^x. n- 
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[0094] :L(Dx^i^. ^mM<DmmK^fi\it. rz—:fy/um^(omti(Du^/V7!)^M[^\^tfj:^xo 
[0095] mMcoj^im 

[0096] iai2(;i;^-f JttSlUB&SOOt*, |g4{c:;^"rJi#BlHl8&100(D5|^+BS§102a, 102b<Z) 

[0097] Rr^^=j=a^8oia. soibfi. ml^^^&WM^ssii^i^xx^^2^^^^^m\m^shi^ 

o 

[0098] i^v^r. ±lE«fife^^-r^ii*sIHIi^S8oocoibf^{cov^Tl^i0J-f-5o 

[0099] ^dE^iM03a. 103b'C^>ffl$^x52o<Z)n— ;^/Ht-^LOa. LObfilSO" <D^+B^ 
?r^T*3i9. Bl^^^&iliffi-i-Saif ' 53j;U?M2;£^j^iliffi-^Sbif ' fi. 

jii&ji^{t-^^^!fegBioid^e>^^iM03a. io3b*w#^j^)(or^-e> m^st-M/^^ 

h^Wrk-^. #Jii|ii«104a. 104b*fctt^=3E^lM03a. 103blCj;5^a+i^'fb»lC^ 
[0100] Z.<O^0\^. ^mM<Dm^KXf\,}(t. ^dfiM03a. 103b-t?^igii[^ta$tv5tif<^ 
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[0101] >&*5. ^mm<Dmm-r^^. ^^^mmm^<oiiLmmtm^-^^^nmoia^ so 

[0102] mm(Dj^m9) 

m^^MMi^imU903izmt}'r?,T>T-rmmm902t. T>^^^m^902(Dm 
t!m^7b^hmm<D^mm-^^mmirm^x$,<>x. mx.itism=&mm^. mum 

[0103] /^43. iii^5^^m^©9oo«. mmmmoo^m'r?>Ri:>m^. mmo^j^m^ii^h 

-r^mm^^^xh^w 
[0104] 7^%m(ommK^^mm^mmm.9oo\t^ mmm^<omm^±M<7y\ ^-rti^^ 

[0105] :i(Dx^i^. :^mM<Dj^mi^xM. mM(Dj^mi^^hmm(Dmm8(D\^'ri^:fy^i^ 

[0106] ^mm(Dmmxm.m\.tcmmm^mmm9ooti^ mmmmm^xxj^nm 
m(D^yhu-^{:ixmm^th^mmmmmmm'^miwmmmi^mm'r^^t7!)^ 
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[0107] imM(DMmio) 

[0108] mi4{zm'rmmmmoooit. m4^z^'rmmmmoo(Dm^^i^mm^^f^n 

03^Wi-So *fc:. it*iIe)j^lOOO^ffi^l02a. 102b. ^^riMOSa. 103b. MM 
mm^l06^XXJP^—:)U/l-m^^^mi07a. 107b{*. iti|iSliIi^lOOO(C«|gtte> 

[0109] m'^mmm^^^uioon'i. mm<Dmmixnmvfm^^muii3(Di^i^^ 
Km^mmmoio^m-r^o ^tc. i8o° ^ta^iooa^^^i^i^-rso ^^^^m 

[0110] E^^I^§|51010{C{i. ^Jfe(DJl^Sl-t?lft5gU:fe^=^iMl4a-114d*Dj;t^#+a 
^115a. llSbc^fSd^c:. .^|f|S|g^^l011^S^ttbtbTV^So iHS^^fllaJlOlOf* 
. T-ru^^m^-iZ^i^^tlit-^--:^<l^h'm^Sai. Saq. Sbi. Sbqtriil^^fSb. 

lllto?^^i'C^tv^ti.^?gb:feiri^^jii&«S«-^Sarf*3j;t;«m2^^jJ&j|fem-^s 

bif^^fig-r^So 

[0111] ff^^ligpiOlOtC^DttS^iaSliM^lOllf*. -^J^f^. PLLT'$!j^»$tT^VCO 

^ii5a. ii5him:hir^o mn^mmoiix^^^fitzvi—:^/]^m-^i,o^^^ 

iMl4a— 114d-e-<— ^^^:^K{t-^Sai. Saq. Sbi. Shqtmi^i-^:z.tX^—:^y< 
>h^m^Sau Saq. Sbi, Sbqf*J^2g^^m$tL§o ^{Cjzt). ;:^^^^K{t-^Sa 

>^^^^Kfi-^Sbi. Sbqf*. «B;illi&j^jR^a>rf^#-t-:5m2^^*&|^m-^SbiftCii: 

S&104a{Ctb;^$^^. :^^$tT.fcm25^^*&ji^{t-^Sbrf«. 180" 3^nm002i<l 
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[0112] 180° ^+H^ioo2tt. m2^^mmm^shTi<Did:m^isor mt^'^^o 180 

[0113] -^^mi^iooa^. mmmo4si. io4h'cmm^titcmi^^i(mmwsaTiidx 

tJ^M2^^*&i|^ft^Sbrf(DV>-f ttd^-^<Z>^4B^180° mt^'^tl±'X^. ^1^ 
iii|©IeIJI&1000;6^feW;^$ti^fS-^-efeSm;^{t-^Srf^^^^i-§o -^^jfelH^ 

ioo3«. M;t(^-^-ri5'np^hy5/7'7^:/-efli^$nfci8o° /N-Yy^y^/K-^fifeiiij^* 

[0114] ^v^•r^ ±lB«^^Wi-§ltl|l§lHIi^Slooo(7)liJf^^;lov^Tt^i0Ji-§o 

[0115] . ^'^jJ&jl^ft-^iQ^^lfisiii-efi. ^fc<D (^3i)-e;^$tv5A;^m-^s (t);6^ 

ttf5z^<D(^23) — (iC26)-t?^tL^tV^$tbfc^— ;^^^>'Kfi-i-Sai, Saq, Sbi, 

S(t) =Vmax/2-cos(coift+ </> (t)) 

+Vmax/2-cos(o)ift+ 0 (t)) --(^Sl) 
[0116] ;^^>'K^i-^Sai, Saq, Sbi. Sbqf*. D/A|g#||&l 1 2a— 1 1 2d-C^tl/^tb 

T-t-n>/^t-^{c^ta$ti.. iiL^igfil?pioio-e(^ii:^^iS(c:j;t)0i^^#&i|i|ft-^s 

arfi3j;i^m2^'^J^i^ft-^Sbrfy&5^^$tl^o ^J:i^. miM^f^mm-B-SavmXXf 

[0117] ^2^'^*&«|ft^Sbrf}*. 180° ^ffi^l002-C180° j^ffi^H^o «toT. 

J^liffi■^^^§Pl001;6^^ttl;^$tbS^l^^i^^&«!|«^Sarf$5^D^f^2^^j^i||ft 
#Sbrf fi. (^32) ^XXJ^(^33) T'^^tL^o 

Sarf=Vmax/2'COs(a)rft+ <^ (t)) •••(^32) 

Sbrf=Vmax/^2-cos(Q>rft+ 0 (t)-180° ) —(^33) 

[0118] ;5i*5. 180° ^*B§§ioo2-e(Di8o° ^nn. f^^^^/^^m^-iimi^X'oxm^ir 

^^thx^^o ^(Dm^. ^^mmm^iQ^^^iiixit. ^<d(^34) (^35) c 

^36)*3J;TJ«(^37)^S^^V^-C^— ^/^:/Kit-^Sau Saq, Sbi, Sbq^Sr^^-fSo 
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Sai= ( (I-Q • SORT (x/a^-l) ) — (^34) 
Saq=((Q+I-SQRT(x/'a^-l)) -{^35) 
Sbi=((Q-SQRT(x/a^-l)-I) -(.^36) 
Sbq=((l-SQRT(x/a^-l)-Q) •(^37) 

[0119] mmmo4a^ io4b-cf*. m^^mm^^fmiooi7b^hm:f]^titz.'mi^^^ 

^Gt-r^b^ iiimm<^mi^^^Mit-^Sarf*5j;tJ«B2^^J^j|i{t-^Sbrf«. ^ 
(D (^38) idXXS- (^39) -QT^^fl^o 

Sarf=G'Vmax//2'cos((corft+ <^ (t)) -(^38) 

Sbrf=G'Vmax/2'cos((a)rft+ 8 (t)-180° ) 

•••(^39) 

[0120] ^b-c. '^^iiij^ioo3-ci*> mm^(om2^'^is^m.m^shxmm^^iso'' m 

Srf=G-Vmax/2-cos((a)rft+ (t)) 

+G»Vmax/2'cos((a)rft+ 0 W-ISO" +180° ) 
=G'V(t)cos(a>rft+ « (t)) -(^O) 

[0121] /jj43, ^^mmoo3x. mmn(DmiM^ifmm^saTf<D{m^i8o'' mt^ 

Srf=G-Vmax/2-cos((a)rft+0 (t) + 180° ) 
+G-Vmax/2-cos((a)rft+ 0 (t)-180° ) 
=G-V(t)cos(&)rft+ 0 (t)-180° ) •••(^1) 

[0122] ^rt?. m^ii^mis-^±^uiooit^mmmoo3t(DmxmiAUtM:^^snt 

[0123] ^l^-a^l^it-^SarffC^tJ^iAA/fcV-rX^Sna^L. ^2^'a^a{t-^Sbrf 

^U'iZiA/fcV'l'XiSrSnb^i-So y-fXSna. Snbtt^tL^tv(^2)*3j;Tj«(^3)-e 
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Sna=Vn'cos(a>nt) •••(^2) 
Snb=Vn«cos(Q)nt) ••(^43) 

[0124] -^^nij^iooa-e. />rxsna*5j;T^y-i'xsnbc»5*>y^xsnb;on8o° ^n^ti 



Snout =Vn • cos ( o) nt) + Vn • cos ( co nt + 180° ) 



[0125] misii. mmmmooop^<D^mm^'rmhti^m^(Dmj^^^^m'r^^\^tch 

mX'^^tltimm^. y-rXSnb<DSt?|0-e*>§o /-i'XSna*3<J;Uf/-rXSnbf*N+B-e 

h^o^^i)mf^tl^t^<D^m-^^mU. (c). (d)(;ljb^V^T^$tV-CV^5o 
[0126] -r/^^D*,, ic)iZid\,^xmmX^:^thti^^^mt^SaTf:}S^XmMX^^tlfti 
/^rXSnafi. (a) X^:^i^hfcm^^^^em■^Sarm^X^M:^Sna:^^mm^flfz.h(0 

-e*>6o (d)K:i3\,^xmmx^^tiit^^ii^mm-^sbTfisxxmmx^^th 

tcM^Snhn. (b) -e^$4xfc^'^^i^{t-^Sbrf*5iUfy-rXSnbd5JtijiS$nfct> 

. (e)-C;^$tl^'g'^^Offi-^{j:*3V>T. y-TXSna. Snb{*^V^{ii^r*>^^L'a'5o 
[0127] vi<©J;5l-.>|5:^Jfe<^?l^fli{^J:nfi.VNTn/ii^-;^o^£+i^l80" m^t^'^tc^X 
^^^mm-^SarU Sbrf^-^^i-^^5n(7){t-^/6S#ibttSj;5^j^2oO^'aj^i^m 
■^Sarf. Sbrf^^^j^iUft-^^^glSlOOl-e^^L-C. ^f^mmi003X\,^irtl7!)^ 
~:^(Oiim^:l80'' ^>fk$-^sr^tcj;i9. ttJ;^{s#Srf<DStJ^{i. 7c©A;^{t#s ( 

[0128] mm(ommi) 



=0 



•••(^4) 
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[0129] igii6(c^i-iiiigiiij^iioo«. mmmmoo(DM^fi^mim^^^moi<Djtt> 
miox-m\^tc^^mmoo3t:m't^o */c. mmmmoo(D^nmo2a. 102 

o 

[0130] m^i^mm^^f^miom. m^m^m^^^moKom^m^m-^iQ^m 

[0131] ±ISSlj^^Wr^itiPSlHljJSi ioo(Z)Wif^ij:ov >-c^5g't-So 

[0132] ^-f > ^^^aft-^^jE!feti5iioii;i*5VNT. ti:^^Mii3-t?{*. mi^^BB 

tt. 180° 5gJ4B^1002-ei80° lHl^$*T.5„ HlJ^-aj^jSlff -^Saiff^^^aeiMOaa 
[0133] 5:^iM03a. 103bT'tt. ^§P^M^106-t?^^$ttfcci— ;&/Ht-^LOtr^lS 

^i^«ifi-^*3i:T^m2^^*&ji!|{t-^Sbifi:il'a'-r5o ^tttcioTmi^^^&jg^it 
#i3J:T^02^^*&i|^m-^Sbif{iMScl^^ia^tt.^i^^*&j|&ft-i-Sarf*3j:U5 

m2^^*&||fi-^SbrfdS#e>tLSo 
[0134] ^<D^#, ^dE^iM03a. 103b(?5m;'7(-*5V>T. ;?;/Ht-^LO<Dil;Jx;5S^^-r'5 

0_outa{*, mil&^^Bim^SaTH<l^i^tl^mflX»>^. SLO_outbW:, ^2^ 

-a^&ilift-^sbrffji-^^tvSign-e^bSo 

SLO outa=VLO_out'cos(a>nt) •••(^A5) 

SLO_outb = VLO_out • cos ( o) nt) • • • (^6) 
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[0135] -^^nii^iooa-e}*. mm^i04h7!)^hA:h^tiitm^<DiiLn^i80'' mt^-^x 

o 

SLO ^out =VLO out • cos ( o) nt) 

+VLO_out'cos(£ont+180° ) 
=0 •••(^7) 

[0136] ^<oJ;5i-x*lli6<^J^Bl-J;tbJ^. v^-f^^/{l^— ;^<^)^^B^180° W^^^^fz.^LX 

-:^(D<5^+a^i8o° m\^^^^^}i\cxy). ^M%%?>Ti(n>mm.. 7t(DyKMn^s{ 

[0137] ^mM(Dirm(n>mmw^\\^o\t. %'m.(owMBxm^\JtzMm:^'^\%w. 
[0138] ^mMcrmrni-i) 

0i7{*.7{c|§B^(D^J6o?^^i2(C'^^ili||i^^m^S<D«|^^^i-:;^i35^i^|g| 

[0139] igi7{C^-f »|j«^ai^fi^gl200f*. ^lfe(D?^SlO-t?tfe0>gUfcJii|iS[Hl]iSlOOO 

[0140] mm^mm2om^ T>^i-^mmo2(Dm:hm'^ib^h^m(D^mm^^m<o 
m-rm^xhox. m^\tm.m=^mm^. m^m^mir^^^-^. y^/i^^. 
nmmm^xxj^AXDmm^mxmm^i^^o 

[0141] :L<DXoi^. ^mm<Dmmi^xthit. mm<DmWiioi^mM<Di^m^^^tmm<Di^ 
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mm^ti^mim^^mim'^^xxfm2m^fi^mm-^^^0.ir^^^^mt.^ 

tfllB||in-;«7/Wt^43j;U?t&fam2o— ;&7Ht-^f*. 2V^^C180° Oji+lM^ 
[2] ^m^ti?)mi^—:^/>im^^XUm2u—^MB^(D{p':^<th\^ ^^fit^~:fo<D 

[3] ^^■^^^m^^^^^(o^^^h\.xmhiri^mtim^\^i^n^xi---^jvm^<D 
^^h\^m'r^mi^(Dmm2^m(Dmmm^. 
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[6] mmwm^'r^mim^mmm^-:tsxxj^m2M^mmm^(D(}?'/j:<th\^ ^-rti^^ 
[8] m^o^mmimmo^mmm^trm-r^mmi^Mmmo 
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